This paper presents a prospective cohort study, where we explore associations between pregnancy, delivery and the global quality of life (QOL) of the adult child 31-33 years later. The data is from the Copenhagen Perinatal Birth Cohort 1959-1961 using two sets of questionnaires sent to 7,222 persons: one was filled out by physicians during pregnancy and delivery, while the follow-up questionnaire was completed by the adult children 31-33 years later. The main outcome measures were objective factors describing pregnancy and delivery along with global quality of life including: well-being, life satisfaction, happiness, fulfilment of needs, experience of life's temporal and spatial domains, expression of life's potentials and objective measures. Results showed two main factors in pregnancy that seemed to be associated with a reduced quality of life for the child 31-33 years later: the mother's smoking habits and the mother's medicationespecially painkillers and different psychopharmacological drugs with the association being most prevalent early in pregnancy. Considering what can and does go wrong during the various stages of labour and delivery and considering how few connections we found between the factors examined and the later global QOL, it seems that the child is remarkably resilient to external influences during pregnancy and delivery as concerns global QOL in adulthood.
INTRODUCTION
The concept of quality of life has been subject to a number of philosophical and psychological studies [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] conducted at the Quality of Life Research Centre in Copenhagen over resent years. It has been a subject of public debate [16] [17] [18] and a number of publications have published results concerning the association between quality of life (QOL) and a number of different factors as part of a major investigation of more than 11,000 Danes [19] [20] [21] [22] [23] [24] [25] . As one of the findings, we found that illness was closely related to the subjective perception of QOL, and therefore, the exploration of indicators related to QOL appears to be of significant importance for the prevention and treatment of diseases.
A series of potential dangers are known to threaten the child during pregnancy, delivery and birth. The hypothesis for the present study was that some of these risks have a negative influence on the quality of life of the adult child. This hypothesis was the reason for our investigation that analysed factors during pregnancy, delivery and birth in order to look for an association with the quality of life of the child 31-33 years later. The data for this study was from the Copenhagen Perinatal Birth Cohort 1959-1961 [26] , a cohort that has been the subject of many other prospective studies investigating the effects of pregnancy and birth on the child . We used information from pregnancy, delivery and birth as indicators for describing links with the later self-reported quality of life of the child which to our knowledge has not been done before in any other studies.
METHODS
The study is an analysis of the connection between different factors occurring during pregnancy, delivery and birth compared with the global quality of life (QOL) of the child 31-33 years later. These connections were based on two sets of responses. The first set was from the questionnaire filled out by the physician during pregnancy, delivery and birth and the second set was the grown-up child's own answers to the SEQOL questionnaire (Self evaluation of Quality of life Questionnaire) [62] at follow-up 31-33 years later.
The Copenhagen Perinatal Birth Cohort 1959-1961 began with the examination of 9,006 mothers and their 8,820 surviving children (from a total of 9,125 children) born at the State University Hospital in Copenhagen during the period 1959-1961 . With the help of the CPR-register (Central Person Register) we succeeded in tracing 7,222 of the original children from the cohort. To ensure that the people drawn from the register were actually the same persons in the original cohort, names and dates of birth were checked, as were the names and dates of birth of their mothers. When we repeatedly compare these data we found a match between the persons of around 98-99%, and therefore, estimate that the accurateness of the match of "the responses 1959-1961" against "the responses 1993" was better than 98%.
The SEQOL questionnaire is a self-administered questionnaire that measures the global quality of life with items rated on a five-point Likert scale. The questionnaire consists of 317 items and is based on an "integrative" theory of the quality of life. The integrative QOL theory was created to organize a number of theories on the quality of life into a spectrum that spans the extremes of subjective and objective quality of life. These measures are showed below (sample questions from the questionnaire included):
Subjective measures
1. Immediate, self-experienced well-being ("How are you feeling?") 2. Life satisfaction ("How satisfying is your life?") 3. Happiness ("How happy are you at present?") Replies to each of the questions that constituted these measures were weighted and scored to yield computable numbers between a minimum of 0 and a maximum of 100 [63] [64] [65] [66] [67] [68] [69] [70] [71] . These numbers were then taken as representing the quality of life of the respondent expressed in terms of the eight different ways the quality of life had been measured by the questionnaire. Suitably weighted and scored replies to the first part of the questionnaire constitute variables the co-variation of which the quality of life can be calculated.
Measuring quality of life has been the subject for many disagreements through time. In our research, the global QOL -in the most broad and all-including sense -is the primary outcome measure (dependent variable). The integrative QOL theory made us include 113 items in the SEQOL questionnaire for the calculation of the global QOL [72] . The rest were control questions and questions giving more information about health status, sexuality, philosophy of life, life style, self-perception and social circumstances. The principle of SEQOL is that of a hierarchy of factors adding up to an abstract total QOL.
In this study, we had to deal with an essential problem: When the statistical connection between 113 life factors and the global QOL was measured, we often had a contribution to the statistical co-variation from the construction of the global QOL measure. This problem turned out to be of little significance, as even the most strongly "constructed" connections did not count for more that 1/15 th of the total connection. Still, this gave an error of up to 7% in co-variation. As the large connections in our study showed a co-variation of 20% global QOL, or more, the above-mentioned error introduced by the construction of the global all-including QOL measure was generallynegligible. It is important to notice that the way our QOL measure was constructed it does not constitute a measuring problem, since we will almost always find a high correlation when N=5-10,000 between QOL and the many factors constituting the global QOL, or the factors related to them. However, we are not looking at the size of the correlation (the statistical significance), but at the size of the statistical co-variation (QOL difference in %) showing the clinical significance.
For validation, SEQOL was sent to 2,460 persons 18-88 year olds randomly selected from the Danish Central Person Register together with the Nottingham Health profile (NHP) and the Sickness Impact Factor (SIP). The test-retest reliability correlation was > 0.8, Cronbach's alpha was 0.75, correlation (r) to NHP was 0.49, to SIP 0.27 (P<0.05). Adjustment for health status made the correlation to SIP stronger among the sick (r=0.41). For SEQOL 111 respondents were needed to detect 3% difference in QOL. SEQOL are thus valid as it shows a high level of reliability, sensitivity and consistency.
RESULTS

Pregnancy
No significant associations were found between the quality of life of the adult child and the fact that the mother has been working with chemicals during pregnancy. Being born prematurely (before the 28th week of pregnancy), or post-maturely, did not show any connections either. No associations were found according to medical treatment received by the mother during pregnancy or to viral infections, which are often feared to cause possible harm to the foetus. However, the smoking habits of the mother were associated with the later quality of life. Children of mothers who smoked more than 10 cigarettes a day during the last trimester of pregnancy had a significantly lower quality of life as adults than children of mothers who were non-smokers (2.7% lower). Analysing the mother's medication during pregnancy showed that painkillers -especially early in pregnancy -were connected with a lower quality of life of the child as an adult (15.3% lower in the group where the mother took painkillers on at least 5 different occasions during the first month of pregnancy, see Table 1 ). Furthermore, the use of psychopharmacological drugs showed significant association with quality of life, the connection being smaller when the drugs were taken in the later stages of pregnancy. The mother's exposure to X-rays during pregnancy, which was not an uncommon occurrence before 1960, showed no correlation with the child's quality of life in later life and neither did weight gain, or oedema, in the mother during pregnancy, or the condition of the placenta, or the thickness of the subcutaneous fat layer of the newborn child. Apparently children were resilient to many of the complications occurring during pregnancy.
TABLE I. Pregnancy, delivery and birth
The connection between global QOL and the mother's situation during pregnancy. Only statistically (p<0.05) and clinically significant factors listed. Difference in global QOL was measured according to the Integrated QOL theory [67] and measured with the validated SEQOL questionnaire [63] . 
First stage of birth (before expulsive stage)
In general, we found no connections between events in this stage and the quality of life of the child as an adult. Whether the birth was induced with medicine, whether it took less than 12 hours or more than 72 hours, whether there was a weak labour, whether there was mechanical hindrance, whether the mother was medicated, or anaesthetised, all appeared to be irrelevant for the quality of life of the child as an adult. The child seems to be very robust at this time of life.
The expulsive stage
No associations were found between quality of life and complications during birth such as ruptured uterus, contracted pelvis in the mother, complications with the umbilical cord, pregnancy toxaemia, affected cardiac sound, discoloured amniotic fluid signifying a lack of oxygen during the birth, or whether the child was the first, or second, born twin (or triplet). The method of delivery also showed no connection with the quality of life in the adult. Only when the birth was aided by expression (outward pressure applied on the child through the mother's stomach) we found a connection with the quality of life (3.8% below the average). The foetal posture was not correlated with the quality of life of the child as an adult.
DISCUSSION
Two main factors in pregnancy seemed to be associated with a reduced quality of life (QOL) for the child 31-33 years later: the mother's smoking habits and the mother's medication -especially painkillers and psychopharmacological drugs. From the point of view of prevention, it is interesting to note that in both cases the mother was in a position to control these factors. She could do without cigarettes during pregnancy and to a certain extent also without painkillers and psychopharmacological drugs. Considering all the things which can and do go wrong during the various stages of labour, delivery and birth, and considering that no connection exists between these factors and QOL in later life, it seems that the child is remarkably resilient to external influences during birth, at least concerning later QOL. If we compare the potential dangers the child faces during pregnancy with the dangers faced during delivery and birth, the research implies that it is not the birth that is the real threat. Apparently, it is the pregnancy and especially factors such as smoking and the use of medicine that can diminish the quality of life of the child as an adult.
It is likely that in many cases it is not the medicine that is responsible for the later deterioration in QOL. Instead, the association can be described in terms of problems which necessitated the use of the medicine; for example, a low existential pain threshold as an indicator of a low quality of life [72, 73] is strongly connected to a negative philosophy of life [74, 75] . It is possible that this factor relats to the fact that consciousness [25] can be inherited in the form of non-constructive attitudes to life.
In previous studies, examining associations between global quality of life and close to 10,000 different indicators, we have shown that what is important for the global quality of life and health is good relations with the close as well as the distant world and the overall view of life of the person [17] [18] [19] [20] [21] [22] [23] 25, 74, 75] . What one possesses in objective terms -money, status, work etc. -does not seem to be important for one's global quality of life and seems to be of little importance for self-assessed health. These results indicate that what is really important is not what you have, but how you see, evaluate and experience what you have. The person's level of consciousness and responsible attitude towards life and others seems far more important for the global quality of life and health than the person's social status and material wealth. According to these findings, it is not so strange that we only found a few strong associations between the numerous objective factors during the mother's pregnancy, delivery and birth and the global QOL of the adult child. The results seem to indicate that our lives as adults, only to a very small degree, are determined by the way we were exposed as a foetus and during birth, indicating that quality of life as adults is determined by what we ourselves choose to do with the capacities that we encompass. Our quality of life seems only to a marginal degree determined by our background and the capability given to us in the natural lottery, but is rather more determined by our attitude towards what happens to us.
An important limitation of the research is the quality of data. The 1959-1961 data was possibly sensitive to the opinion of the physician, and it is not known how uniform the research and data collection methods were at that time, even though a single physician did all the data collection during pregnancy. However, because of the very objective and standard form of the first set of data, an approximate uniformity is to a certain extent guaranteed. On the other hand, very important limitations of the data collected exist, because of their very objectivistic nature. It would have been valuable to include some subjective life evaluations from the mothers of the respondents in order to reveal more about the way in which her perceptions had an influence on the quality of life of her adult child.
CONCLUSIONS
Only two main factors in pregnancy seem to be associated with a reduced quality of life for the child 31-33 years later: the mother's smoking habits and the mother's medication -especially painkillers and psychopharmacological drugs. Considering all that can go wrong during the various stages of labour, delivery and birth, and considering how very few connections existed between these factors and quality of life in later life, it seems that the child is remarkably resilient to external influences during birth. From the point of view of prevention, it is interesting to note that the factors that showed to be associated with the global quality of life were factors that the mother was in a position to control by stopping smoking and reducing her intake of painkillers and psychopharmacological drugs. Besides these preclusions it seems as if the quality of life of the adult child cannot be improved by any other precautions. As previous studies have shown it seems that global quality of life as an adult is only in a very limited way determined by background and early circumstances, and instead, are determined by the way you evaluate your life.
